Kindling of audiogenic seizures in the rat.
A strain of Wistar rats was inbred in our laboratory for its susceptibility to sound. The seizures are characterized by one or two wild running fits which terminate in a tonic dorsiflexion with open mouth, followed by a catatonic state. During the tonic phase of the seizure, the cortical EEG is flattened for 2 to 3 s. Then, a slow and regular low-voltage (9-12 c/s) activity is observed during 40 to 60 s. When these animals are submitted to daily sound-stimulations, the behavioral as well as the EEG manifestations of the audiogenic seizures change progressively. After 5 to 30 exposures, the wild running becomes disorganized by occurrence of myoclonic jerks of the limbs and the body. In some animals, the tonic extension disappears and a myoclonic seizure develops progressively with facial and forelimb clonus, rearing and falling. In other animals, the tonic phase still occurs and is followed by a generalized clonic phase. During both the myoclonic and the tonicoclonic seizures, rhythmic spikes, polyspikes and spike and waves of high amplitude (1-10 c/s) during 40 to 120 s are observed on EEG recordings. These EEG modifications often outlast the sound stimulation. The pharmacological reactivity in rats exposed to single or repeated audiogenic seizures is similar: phenytoin and carbamazepine suppress both kinds of seizures at low doses whereas ethosuximide is efficacious only at high doses. In order to know whether the repeated exposure to sound or the repetition of seizures are responsible of the observed changes in audiogenic seizures, animals susceptible to sound were exposed daily to the seizure-inducing sound after previous injection of Diazepam, which prevented them from convulsing. On the other hand, sound susceptible animals were injected daily with a dose of PTZ inducing one or several convulsions without exposure to sound. None of these treatments ever facilitated the development of kindled audiogenic seizures. The progressive modification of behavioral and EEG modifications occurring when audiogenic seizures are repeated suggests that kindling has developed, the seizure extending from the brainstem to forebrain structures.